Mouse pre-replicative complex proteins colocalise and interact with the centrosome.
Initiation of eukaryotic DNA replication is achieved by the sequential binding of different proteins to origins of DNA replication. Using EGFP-tagged initiator proteins and immunofluorescence techniques we found that most of the ORC and the MCM subunits are localised at centrosomes and are colocalised with the polo-like protein kinase, Plk1. Yeast two-hybrid studies revealed interactions of Plk1 with the Mcm2 as well as the Orc2 protein. Co-immunoprecipitations showed an interaction of Plk1 with Mcm2 as well as interactions of gamma-tubulin with Mcm3 and Orc2, respectively. An in vitro phosphorylation assay showed that the Orc2 protein is a substrate of Plk1. Depletion of Orc2 and Mcm3 by siRNA leads to an inhibition of cell proliferation, an altered cell cycle distribution as well as to multinucleated cells with insufficiently organised microtubules. These results indicate an important role of the MCM and ORC proteins in mitosis besides their described role in the establishment of the pre-replicative complex.